Introduction {#sec1-1}
============

Paragangliomas, derived from neural crest cells, are rare tumors and occur in diverse anatomic locations from the skull base to the sacrum.\[[@ref1]\] Most paragangliomas are benign and progress slowly, but metastases may occur in about 10% of patients. About 25% of paragangliomas have hereditary forms with a propensity for multifocal disease.\[[@ref2]\] Diagnosis is made from clinical, biochemical, and typical imaging features. Combined anatomical and functional imaging is required to exactly delineate the extent of the disease. Nuclear scintigraphy is commonly employed to identify multifocal or metastatic disease for accurately staging the disease before therapy. Iodine-131/123 (^131^I/^123^I) metaiodobenzylguanidine (MIBG) scintigraphy and indium-111 (^111^In) diethylenetriaminepentaacetic acid (DTPA)-pentetreotide scintigraphy are well-established nuclear imaging technologies for the staging and restaging of paragangliomas. Fluorine-18 (^18^F) fluorodopa (FDOPA) and gallium-68 (^68^Ga) DOTANOC positron emission tomography/computed tomography (PET/CT) also show promising results in the identification of paragangliomas.

Case Report {#sec1-2}
===========

A 16-year-old boy presented with complaints of multiple episodes of painless gross hematuria associated with recurrent paroxysms of headache, sweating, and palpitations over the past 3 months. His physical examination was unremarkable. On evaluation, ultrasonography (USG) abdomen revealed gross hydronephrosis of the right kidney with thinned-out cortex. Magnetic resonance imaging (MRI) of the pelvis showed prostatic growth with infiltration into the seminal vesicle and the urinary bladder. The patient underwent transrectal ultrasound (TRUS) biopsy of mass, which revealed a paraganglioma, with positive immunohistochemistry for synaptophysin and chromogranin. Plasma free metanephrine and normetanephrine levels were 26 pg/mL (\<90) and 1153 pg/mL (\<180) respectively. The patient underwent ^131^I MIBG whole-body and subsequently ^68^Ga DOTANOC PET/CT to look for functional status as well as other possible lesions. ^131^I MIBG whole-body scan \[[Figure 1](#F1){ref-type="fig"}\] showed physiological tracer distribution except increased pelvic activity. Subsequent single-photon emission computed tomography/computed tomography (SPECT/CT) pelvis revealed a non-tracer-avid soft-tissue mass involving the bladder and prostate, while visualized activity on planar images was localized to accumulated urine in the bladder. ^68^Ga DOTANOC PET/CT \[[Figure 2](#F2){ref-type="fig"}\] revealed a somatostatin receptor (SSTR)-expressing heterogeneous soft-tissue mass (\~8.0 × 6.4 cm) with coarse calcification in the prostate, infiltrating the posterior wall of the urinary bladder and extending into the bladder lumen, with metastatic involvement of the right common iliac, internal iliac, and bilateral external iliac lymph nodes. The patient underwent radical cystoprostatectomy, bilateral standard pelvic lymph node dissection, and continent cutaneous diversion. Finally, histopathology revealed a urinary bladder paraganglioma with lymph node involvement; the prostate and seminal vesicles were free of tumor.

![^131^I MIBG whole-body (a) anterior and (b) posterior images show physiological tracer distribution but for increased pelvic tracer activity. Subsequent SPECT/CT and CT (c and d) sagittal (e and f) transaxial (g and h) coronal images of pelvic region show non-tracer-avid soft-tissue mass involving bladder and prostate, while visualized tracer activity in the pelvis was localized to accumulated urine in bladder](WJNM-15-65-g001){#F1}

![^68^Ga DOTANOC PET/CT maximum intensity projection (MIP) image (a) shows large tracer activity in pelvis with dilated left ureter. Fused PET/CT and CT coronal (b-c and f-g) and transaxial images (d-e and h-i) show SSTR-expressing heterogeneous soft-tissue mass (\~8.0 × 6.4 cm) with coarse calcification (arrow) in the prostate, infiltrating posterior wall of the urinary bladder and extending into bladder lumen with metastatic involvement of the right common iliac, internal iliac (arrow head), and bilateral external iliac lymph nodes](WJNM-15-65-g002){#F2}

Discussion {#sec1-3}
==========

Urinary bladder paraganglioma is a very rare tumor, accounting for less than 0.05% of all bladder malignancies and 6% of all paragangliomas.\[[@ref3][@ref4]\] A bladder paraganglioma is difficult to distinguish radiologically from other bladder lesions.\[[@ref5]\] If genetic status is not available before surgery, the possibility of multifocal or metastatic disease should be considered, and functional imaging is recommended. Both ^131^I MIBG and ^111^In DTPA-pentetreotide SPECT/CT have shown promising results in pheochromocytoma and paraganglioma.\[[@ref6]\] MIBG is taken up by paraganglioma via norepinephrine transporter (NET). However, paragangliomas may not show MIBG tracer avidity, as observed in our case.\[[@ref1]\] But poor resolution, artifacts, attenuation, and inability for quantification make SPECT inferior to PET imaging. Increased uptake of fluorodeoxyglucose (FDG) on ^18^F FDG PET/CT is not specific to paragangliomas.\[[@ref7]\] Only 5-15% of urinary bladder paragangliomas may be malignant, and histologically, differentiation between benign and malignant lesions may not be possible.\[[@ref8][@ref9]\] ^68^Ga DOTANOC PET/CT shows tracer avidity in neural crest tumors, such as paragangliomas, due to SSTR expression.\[[@ref10]\] DOTANOC imaging facilitates curative treatment by the identification of metastatic spread. On DOTANOC imaging, if a malignant paraganglioma is found to be surgically nonassessable, then it can be considered for lutetium-177 (^177^Lu) DOTANOC therapy. In our case, the DOTANOC scan showed tracer avidity in primary bladder paraganglioma and iliac group lymph nodes. The final impression was primary urinary bladder paraganglioma with locoregional nodal metastases. Urinary excretion of the tracer hampered the clear visualization of the primary bladder lesion. Visualization of lesions can significantly improve with the use of diuretics; however, in our case the primary mass was causing bladder outlet obstruction.\[[@ref11]\] The patient underwent surgery and the primary as well as metastatic lymph nodes were also removed. To the best of our knowledge, this is the first case of malignant bladder paraganglioma that showed ^131^I MIBG negativity and ^68^Ga DOTANOC positivity.

Conclusion {#sec1-4}
==========

The combined functional and anatomical imaging modality helps in early detection and facilitates curative treatment of paragangliomas by potentially ruling out metastatic spread. ^68^Ga DOTANOC PET/CT is very useful in the imaging of paragangliomas.

**Source of Support:** There is no financial disclosure to be made.

**Conflict of Interest:** None declared.
